Introduction {#sec0005}
============

Meningitis and its influence on regional anaesthesia has been described in a few literatures before [@bib0005]. Most cases reported *Streptococcus salivarius* as the cause of menigitis [@bib0005]. None of them reported fungal as the causative organism following spinal anaesthesia [@bib0005]. Spinal anaesthesia is the commonest technique used for caesarean section. It has been reported that more than 90 percent of the anaesthetist all over the world choose this technique for caesarean section. Royal College of Anaesthesia (UK) set a target of less than 5% of general anaesthesia for elective caeserian section as a best practice [@bib0010]. General anaesthesia during obstetric surgery is associated with a significant risk not only to the mothers, for example difficult airway, failed intubation, pulmonary aspiration, airway trauma, as well as to the babies, for instance neonatal depression due to decreased uterine blood flow. A systemic review had shown that the rate of maternal and perinatal mortality due to general anaesthesia was at least double the death rate from regional anaesthesia [@bib0015]. These risks associated with obstetric general anaesthesia have led to regional techniques being used wherever possible.

However there are few contraindications for spinal anaesthesia, such as patient refusal, spina bifida, coagulopathy, head injury and skin infection at the site of puncture. Skin infection at the lumbar region by tinea versicolor is a relative contraindication for the procedure. Neural axial block could be used depending on the clinical judgement of the severity of the infection [@bib0020]. Several reported cases showed that strict antiseptic measures had successfully prevented the occurrence of meningitis after epidural anaesthesia [@bib0020], [@bib0025], [@bib0030].

Case report {#sec0010}
===========

A 28-year-old pregnant woman was admitted electively for caesarean section due to severe oligohydramnios. There was no history of fever or significant skin infection noted throughout her pregnancy. She was fully conscious and stable during preoperative assessment. Physical examination showed that her spine was normal. However there were multiple well demarcated white and fine scaly skin patches over the upper and lower back which were non-pruritic, suggestive of tinea versicolor ([Fig. 1](#fig0005){ref-type="fig"}). There was no superinfection or excoriation seen. Physical examination was otherwise unremarkable except for the pregnancy. Complete blood count was normal. Her spinal anaesthesia was done under strict aseptic technique which includes wearing cap, face mask, sterile gown, sterile hand gloves following hand wash with chlorhexidine 4% and cleansing agent for the skin. The lumbar area was cleansed using chlorhexidine 0.5% with 70% alcohol for skin sterilization just prior to administration of spinal anaesthesia. The skin was cleansed three times and was let dry before 3 mls of lignocaine 2% was given to anaesthetise the skin with a 23-gauge needle. A 25-gauge Spinocan needle (B. Braun, Melsungen, Germany) was used to introduce local anaesthetic to the intrathecal space. The spinal anaesthesia was successfully administered without difficulty, with a single needle pass. Clear cerebrospinal fluid backflow was obtained and a 2.0 mL (10 mg) hyperbaric bupivacaine 0.5% with 0.4 mL (20mcg) fentanyl mixture was administered without difficulty.Fig. 1Multiple well demarcated white and fine scaly skin patchs at the back of patient.Fig. 1

After 8 min of operation, a baby with a good Apgar score was safely delivered. There were no signs suggestive of sepsis such as fever, tachycardia, tachypnea or altered sensorium throughout the surgery. The operation took nearly one hour. The patient was then monitored at post anaesthesia recovery area for 30 min. Her vital signs were stable. She was discharged home well three days after the surgery with subcutaneous heparin for one week. She was followed-up at one-month after delivery and has recovered well without any neurological complication.

Discussion {#sec0015}
==========

Fungal infection to the brain and spinal cord via spinal canal following spinal anaesthesia is a very rare but a feared complication. This infection may result in meningitis which can be fatal [@bib0035]. Methylprednisolone acetate contamination with the black mold, *Exserohilum rostratum* following epidural and intra-articular injections was reported in 2012 with 7% mortality [@bib0035]. The pathogenesis is via direct entry of the *Exserohilum rostratum* into the epidural space and cerebrospinal fluid affected 741 patients [@bib0035]. Clinical manifestation of meningitis can be seen as early as within six hours. The symptoms and signs reported are fever, headache,vomiting, aleterd sensorium, neck rigidity and kernig sign. Meningitis causes by tinea versicolor has never been reported before. The organism responsible for this fungal skin infection was a group of lipophilic fungi known as *Malassezia* spp. The species that commonly associated with this infection are *M. globosa, M. sympodialis* and *M. furfur.* Skin infection caused by this fungus often diagnosed clinically. However, skin scrapings and direct microscopy using potassium hydroxide (KOH) preparations will show clusters of yeast cells and hyphae known as 'spaghetti and meatballs' appearance. It is difficult to grow this yeast in the laboratory and addition of olive oil to the agar culture medium is needed. Tinea versicolor can be treated with a topical antifungal cream. In complicated cases, it may require oral antifungal treatment. Our patient was not on any anti - fungal prior to spinal anaesthesia.

Traditionally, in the presence of infection, general anaesthesia (GA) was preferred. Although GA is not the first choice for caesarean section, the risk of planned general anaesthesia in an otherwise straightforward women is actually very low and can be performed safely if other contraindications to regional anaesthesia exist. There has been an increased evidences of safe regional anaesthesia performed in tinea versicolor patients being reported [@bib0020], [@bib0030]. This data suggests that a selected patient with tinea versicolor local skin infection over the lumbar region may still be a suitable candidate for regional anesthesia. Several precautionary measures such as reinforced antiseptic technique [@bib0025] or extra skin incision at the puncture site are required to ensure the needle was advanced directly through the dermis layer [@bib0040]. It has also been suggested that regional anaesthesia may offer a reduction in labor stress response which may preserve immune function and help in reducing the risk of postpartum infection [@bib0030].

The causes of post spinal meningitis could be due to hematogenous spread, a breach in aseptic technique, infected equipment used for spinal anaesthesia, droplet from the patient and medical personal and direct spread of organism from infected skin into subarachnoid space following needle insertion. Bacteremia and febrile patient areamongst the relative contraindications for spinal anaesthesia [@bib0045].

In this patient, a skin area with less fine scaling was identified as spinal anaesthesia insertion site. Three ribbon gauze soaked with 10 mls chlorhexidine 0.5% with 70% alcohol were used for skin antiseptic. The skin was let to dry prior to the needle puncture. Subcutaneous injection with 3 mls of lignocaine 2% was given for local anaesthesia before the introduction of spinal needle for spinal puncture..Lumbar tinea versicolor is considered as a local fungal skin infection. Therefore, strict antiseptic measures using the best cleansing agent were of utmost importance during the spinal anaesthesia procedure. To date, there was no evidence to support the usage of chlorhexidine 0.5% in combination 70% alcohol or povidone iodine for skin antiseptic measures prior to the central neural axial block. However, the risk of catheter colonization was higher in povidone iodine group about 5.6% in comparison to chlorhexidine group 0.9% [@bib0050]. It has been reported that the bactericidal activity was higher with the combination of chlorhexidine 0.5% with alcohol in comparison with povidone iodine alone or chlorhexidine alone [@bib0055].

Insertion of spinal needle was done through the same puncture site of the local anaesthesia in this patient, so that the spinal needle was introduced directly through the dermis layer. A 25-gauge spinal needle (spinocan) was used in our patient. Prior to the needle insertion, the area of skin with the least scaling patches seen was identified. this is one of the extra precautionary measure as fungal infection affects only the superficial layers of the epidermis to prevent direct introduction of the infection via spinal needle into the spinal canal. Single needle pass without much needle manipulation and trauma to the surrounding tissues may also play an important factor for a safe spinal anaesthesia in a patient with tinea versicolor.

Our case further supports the current finding of safe spinal anaesthesia in a patient with lumbar tinea versicolor infection. Thorough cleaning of the needle insertion site with 10 mls chlorhexidine 0.5% and 70% alcohol might be a method to prevent meningitis and neurological deficit caused by tinea versicolor in a parturient undergoing spinal anaesthesia. Further reports and studies are needed to support this practice. The complication of general anaesthesia such as awareness, loss of airway control, pulmonary aspiration, and drug toxicity. The complication of general anaesthesia such as awareness, loss of airway control, pulmonary aspiration, and drug toxicity [@bib0060] versus risk of infection need to be weighedduring clinical judgement.

Conclusion {#sec0020}
==========

High index of suspicion of skin infection, prompt diagnosis together with proper clinical judgment on appropriate antisepsis precautionary measures were important before the central neural axial block carried out in a parturient with tinea versicolor presented with severe oligohydramnios.
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